Appendix J

Summary of Quality Assurance Crosscheck Analyses

Analyzing Data



Table J-1
Comparison of Radiological Results with Known Results of Crosscheck Samples

from the DOE Environmental Measurements Laboratory (EML) Quality
Assessment Program (QAP) 52; EML-608 QAP 2003; June 2000

Analyte Matrix Units Actual Reported Ratio  Accept? Analyzed by:
Am-241 Air filter Ba/filter 8.80E-02 8.90E-02 1.011 Yes GEL
Co-57 Air filter Bg/filter 5.31E+00 5.11E+00 0.962 Yes GEL
Co-60 Air filter Bg/filter 5.32E+00 5.50E+00 1.034 Yes GEL
Cs-137 Air filter Bg/filter 6.10E+00 6.36E+00 1.043 Yes GEL
Gross Alpha Air filter Bg/filter 3.02E+00 2.66E+00 0.881 Yes GEL
Gross Beta Air filter Bg/filter 2.42E+00 2.64E+00 1.091 Yes GEL
Mn-54 Air filter Bg/filter 2.72E+01 2.77E+01 1.018 Yes GEL
Pu-238 Air filter Ba/filter 8.00E-02 8.50E-02 1.063 Yes GEL
Pu-239 Air filter Ba/filter 8.90E-02 8.00E-02 0.899 Pass GEL
Ru-106 Air filter Ba/filter 2.01E+00 3.57E+00 1.776 No GEL
Sr-90 Air filter Bg/filter 2.42E-01 1.70E-01 0.702 Pass GEL
U-234 Air filter Ba/filter 6.20E-02 5.50E-02 0.887 Pass GEL
U-238 Air filter Ba/filter 6.20E-02 6.20E-02 1.000 Yes GEL
U (total) Air filter po/filter 4.98E+00 4.35E+00 0.873 Pass GEL
Co-57 Air filter Bg/filter 5.31E+00 5.31E+00 1.000 Yes EL
Co-60 Air filter Bg/filter 5.32E+00 5.57E+00 1.047 Yes EL
Cs-137 Air filter Bg/filter 6.10E+00 6.52E+00 1.069 Yes EL
Gross Alpha Air filter Bg/filter 3.02E+00 2.58E+00 0.854 Yes EL
Gross Beta Air filter Bg/filter 2.42E+00 2.88E+00 1.190 Yes EL
Mn-54 Air filter Bg/filter 2.72E+01 3.23E+01 1.187 Pass EL
Ru-106 Air filter Bg/filter 2.01E+00 2.16E+00 1.075 Yes EL
Ac-228 Soil Ba/kg 9.76E+01 1.08E+02 1.107 Yes GEL
Am-241 Soil Ba/kg 3.36E+00 3.53E+00 1.051 Yes GEL
Bi-212 Soil Ba/kg 1.06E+02 6.33E+01 0.597 Yes GEL
Bi-214 Soil Ba/kg 8.67E+01 9.48E+01 1.093 Yes GEL
Cs-137 Soil Ba/kg 3.39E+02 3.49E+02 1.029 Yes GEL
K-40 Soil Ba/kg 8.11E+02 8.50E+02 1.048 Yes GEL
Pb-212 Soil Ba/kg 9.73E+01 1.10E+02 1.131 Yes GEL
Pb-214 Soil Ba/kg 8.65E+01 1.06E+02 1.225 Yes GEL
Pu-239 Soil Ba/kg 7.00E+00 5.00E+00 0.714 Pass GEL
Sr-90 Soil Ba/kg 2.02E+01 1.43E+01 0.708 Pass GEL
Th-234 Soil Ba/kg 1.30E+02 1.14E+02 0.877 Yes GEL
U-234 Soil Ba/kg 1.11E+02 1.10E+02 0.991 Yes GEL
U-238 Soil Ba/kg 1.14E+02 1.13E+02 0.991 Yes GEL
U (total) Soil Ha/g 9.15E+00 8.16E+00 0.892 Yes GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (EL) or General
Engineering Laboratory (GEL).
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Table J-1 (concluded)
Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML) Quality
Assessment Program (QAP) 52; EML-608 QAP 2003; June 2000

Analyte Matrix Units Actual Reported Ratio Accept? Analyzed by:
Am-241 Veg Ba/kg 1.04E+01 1.11E+01 1.067 Yes GEL
Cm-244 Veg Ba/kg 5.00E+00 6.98E+00 1.396 Pass GEL
Co-60 Veg Ba/kg 5.28E+01 6.69E+01 1.267 Pass GEL
Cs-137 Veg Ba/kg 1.38E+03 1.74E+03 1.258 Pass GEL
K-40 Veg Ba/kg 5.21E+02 6.62E+02 1.271 Pass GEL
Pu-239 Veg Ba/kg 1.55E+01 1.55E+01 1.000 Yes GEL
Sr-90 Veg Ba/kg 1.78E+03 8.90E+01 0.050 No GEL
Am-241 Water Ba/L 1.95E+00 2.53E+00 1.297 Pass GEL
Co-60 Water Bg/L 4.89E+01 5.14E+01 1.051 Yes GEL
Cs-137 Water Bag/L 1.03E+02 1.04E+02 1.010 Yes GEL
Fe-55 Water Bg/L 3.31E+01 3.16E+01 0.955 Yes GEL
Gross Alpha Water Bg/L 1.70E+03 1.75E+03 1.031 Yes GEL
Gross Beta Water Bg/L 6.90E+02 9.32E+02 1.351 Pass GEL
H-3 Water Bg/L 7.94E+01 8.11E+01 1.021 Yes GEL
Ni-63 Water Bag/L 1.12E+02 1.34E+02 1.196 Yes GEL
Pu-238 Water Bg/L 9.44E-01 1.34E+00 1.419 No GEL
Pu-239 Water Bg/L 9.18E-01 1.26E+00 1.373 Pass GEL
Sr-90 Water Ba/L 3.39E+00 3.13E+00 0.923 Yes GEL
U-234 Water Bg/L 4.82E-01 4.70E-01 0.975 Yes GEL
U-238 Water Bg/L 4.92E-01 4.90E-01 0.996 Yes GEL
U (total) Water pg/mL 4.00E-02 4.40E-02 1.100 Yes GEL
Co-60 Water Bg/L 4.89E+01 5.24E+01 1.072 Yes EL
Cs-137 Water Ba/L 1.03E+02 1.08E+02 1.047 Yes EL
Gross Alpha Water Bg/L 1.70E+03 1.69E+03 0.993 Yes EL
Gross Beta Water Bg/L 6.90E+02 1.03E+03 1.487 Pass EL
H-3 Water Bg/L 7.94E+01 8.60E+01 1.083 Yes EL
Sr-90 Water Ba/L 3.39E+00 3.33E+00 0.982 Yes EL

Note: EML did not list acceptance limits for pg of uranium; acceptance criteria for Bq of uranium were applied to
these ratios.

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (EL) or General
Engineering Laboratory (GEL).
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Table J-2
Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML) Quality
Assessment Program (QAP) 53; EML-611 QAP 2009; December 2000

Analyte Matrix Units Actual Reported Ratio Accept? Analyzed by:
Am-241 Air filter Bg/filter 3.20E-02 3.00E-02 0.937 Yes GEL
Co-57 Air filter Bg/filter 1.46E+01 1.45E+01 0.997 Yes GEL
Co-60 Air filter Bg/filter 8.43E+00 8.92E+00 1.058 Yes GEL
Cs-137 Air filter Bg/filter 7.41E+00 7.98E+00 1.077 Yes GEL
Gross Alpha Air filter Bg/filter 2.35E+00 2.75E+00 1.170 Yes GEL
Gross Beta Air filter Bg/filter 1.52E+00 1.55E+00 1.020 Yes GEL
Mn-54 Air filter Bg/filter 4.32E+01 4.51E+01 1.044 Yes GEL
Pu-238 Air filter Bg/filter 4.50E-02 4.00E-02 0.889 Yes GEL
Pu-239 Air filter Bg/filter 7.40E-02 7.00E-02 0.946 Yes GEL
Sr-90 Air filter Bg/filter 1.64E+00 1.40E+00 0.854 Yes GEL
U (total) Air filter pg/filter 3.33E+00 3.02E+00 0.907 Yes GEL
U-234 Air filter Bg/filter 4.10E-02 4.00E-02 0.976 Yes GEL
U-238 Air filter Bg/filter 4.10E-02 3.00E-02 0.732 No GEL
Co-57 Air filter Bg/filter 1.46E+01 1.40E+01 0.963 Yes EL
Co-60 Air filter Bg/filter 8.43E+00 8.43E+00 1.000 Yes EL
Cs-137 Air filter Bg/filter 7.41E+00 7.42E+00 1.001 Yes EL
Gross Alpha Air filter Bg/filter 2.35E+00 1.95E+00 0.830 Yes EL
Gross Beta Air filter Bg/filter 1.52E+00 1.78E+00 1.171 Yes EL
Mn-54 Air filter Bg/filter 4.32E+01 4.90E+01 1.135 Yes EL
Ac-228 Soil Bg/kg 8.02E+01 8.03E+01 1.001 Yes GEL
Am-241 Soil Bg/kg 8.27E+00 9.55E+00 1.155 Yes GEL
Bi-212 Soil Bg/kg 8.05E+01 5.29E+01 0.657 Yes GEL
Bi-214 Soil Bg/kg 8.33E+01 7.42E+01 0.891 Yes GEL
Cs-137 Soil Bg/kg 1.02E+03 1.12E+03 1.098 Yes GEL
K-40 Soil Bg/kg 7.13E+02 8.58E+02 1.203 Yes GEL
Pb-212 Soil Bag/kg 7.93E+01 8.81E+01 1.111 Yes GEL
Pb-214 Soil Bag/kg 8.63E+01 8.79E+01 1.019 Yes GEL
Pu-239 Soil Bag/kg 1.68E+01 1.74E+01 1.036 Yes GEL
Sr-90 Soil Bag/kg 5.04E+01 4.11E+01 0.815 Yes GEL
Th-234 Soil Bag/kg 1.48E+02 1.13E+02 0.764 Pass GEL
U (total) Soil Hg/g 1.32E+01 8.93E+00 0.677 Yes GEL
U-234 Soil Bg/kg 1.57E+02 1.32E+02 0.841 Pass GEL
U-238 Soil Bg/kg 1.63E+02 1.34E+02 0.822 Pass GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (EL) or General
Engineering Laboratory (GEL).
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Table J-2 (concluded)
Comparison of Radiological Results with Known Results of Crosscheck Samples

from the DOE Environmental Measurements Laboratory (EML) Quality
Assessment Program (QAP) 53; EML-611 QAP 2009; December 2000

Analyte Matrix Units Actual Reported Ratio Accept? Analyzed by:
Am-241 Veg Ba/kg 5.60E+00 6.69E+00 1.195 Yes GEL
Cm-244 Veg Ba/kg 3.60E+00 4.11E+00 1.142 Yes GEL
Co-60 Veg Bag/kg 3.28E+01 3.43E+01 1.046 Yes GEL
Cs-137 Veg Bg/kg 8.67E+02 9.12E+02 1.052 Yes GEL
K-40 Veg Ba/kg 6.39E+02 7.57E+02 1.185 Yes GEL
Pu-239 Veg Bag/kg 9.60E+00 9.21E+00 0.959 Yes GEL
Sr-90 Veg Bg/kg 1.15E+03 1.33E+03 1.157 Pass GEL
Am-241 Water Bg/L 1.19E+00 1.33E+00 1.118 Yes GEL
Co-60 Water Bg/L 7.37E+01 7.62E+01 1.034 Yes GEL
Cs-137 Water Bg/L 6.70E+01 6.81E+01 1.016 Yes GEL
Gross Alpha Water Bg/L 1.07E+03 9.64E+02 0.901 Yes GEL
Gross Beta Water Bg/L 9.50E+02 1.02E+03 1.074 Yes GEL
H-3 Water Bg/L 9.13E+01 1.05E+-02 1.150 Yes GEL
Pu-238 Water Bg/L 7.86E-01 7.60E-01 0.967 Yes GEL
Pu-239 Water Bg/L 5.91E-01 5.90E-01 0.998 Yes GEL
Sr-90 Water Bg/L 4.53E+00 3.60E+00 0.795 Pass GEL
U (total) Water pg/mL 3.00E-02 2.00E-02 0.658 No GEL
U-234 Water Bg/L 4.81E-01 3.90E-01 0.811 Pass GEL
U-238 Water Bg/L 3.68E-01 3.20E-01 0.870 Pass GEL
Co-60 Water Bg/L 7.37E+01 7.40E+01 1.004 Yes EL
Cs-137 Water Bg/L 6.70E+01 6.44E+01 0.961 Yes EL
Gross Alpha Water Bg/L 1.07E+03 1.26E+03 1.179 Pass EL
Gross Beta Water Bg/L 9.50E+02 1.14E+03 1.198 Yes EL
H-3 Water Bg/L 9.13E+01 1.06E+02 1.160 Yes EL
Sr-90 Water Bg/L 4.53E+00 4.54E+00 1.002 Yes EL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (EL) or General
Engineering Laboratory (GEL).
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Table J-3
Comparison of Results from Crosscheck Samples Analyzed for Water Quality
Parameters as Part of the EPA’s 2000 Discharge Monitoring Report - Quality
Assurance (DMR-QA) Study 20 for the National Pollutant Discharge
Elimination System (NPDES)

Analyte Units Actual Reported Accept? Analyzed by:
Aluminum, total po/L 500 330 No E&E
Avrsenic, total pg/L 333 327 Yes E&E
Cadmium, total po/L 250 240 Yes E&E
Chromium, total po/L 417 405 Yes E&E
Cobalt, total pg/L 125 118 Yes E&E
Copper, total Mg/l 167 161 Yes E&E
Iron, total Mg/l 833 806 Yes E&E
Lead, total pg/L 333 324 Yes E&E
Manganese, total pg/L 500 474 Yes E&E
Mercury, total pg/L 15 15.8 Yes E&E
Nickel, total po/L 833 802 Yes E&E
Selenium, total po/L 167 169 Yes E&E
Vanadium, total pg/L 750 720 Yes E&E
Zinc, total po/L 375 428 No E&E
pH SU 9.50 9.55 Yes WVNS
Total cyanide mg/L 0.266 0.29 Yes E&E
Solids, total suspended mg/L 65 61 Yes E&E
Oil and grease, total recoverable mg/L 21.2 23.9 Yes E&E
Phenols mg/L 2.37 1.6 Yes E&E
Total residual chlorine mg/L 0.763 0.840 Yes WVNS
Ammonia (as nitrogen) mg/L 6.28 4.76 No E&E
Nitrate (as nitrogen) mg/L 26.3 25.4 Yes E&E
Biochemical oxygen demand mg/L 81.3 53.3 Yes E&E

Total residual chlorine and pH samples were from Environmental Research Associates (ERA). The remainder of the
samples were from the New York State Department of Health (NYSDOH).

Analyses were conducted by Ecology & Environment, Inc. (E&E) or WVNS, as indicated.

Acceptance limits are determined by ERA or NYSDOH, as applicable. Yes indicates a ratio within warning limits.
Pass indicates a ratio within control limits but outside warning limits. No indicates a ratio outside control limits.
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